1.2_PCA
sic
< -
S
o s Y
i i s
) P
L o g
uggies 0
m\lg e o L .
i el an
[E e .
e v
e e M, .
Pl el [ .
e s oo Kom
acflla R N o Neg
£ e o om
4 o xlptom Nen
A i o tom .
T R e . e e
ol por R WM o » » N e N
W, o i et . 2 g
Mol e P i Nea et Nen Nea
s s om Dl o oo
i, ey M i B .
E an RO
Sw & d  chy ©ehy .
" “ Chichu .
" e B e O
sor e
e,
o cwgrcso o e P
S e Bt m T T
< Tt Tl B e
Wis. e Tt . Yok Yok
" i, -* Nes bn
o - "
i ™ . B ool i
T Bur o Bk Em o
B iy, Hun Bas. Dol Ko
s o " -
0 B o n
& +{] = T W ok ool £ 0B 6k -
M e o o O
™ e Fom o Kha  Shosho Nga "
., . 50 .
on e " o e - efRkE
Fra a g K [ oo
o pom EI . W .
i W e e °
2 g ool At o e
siod” S -
R 1 a K2
B By, o m ™ e e ok o
w”:‘é&.mw o T oy bk
st . _ W W
= o il = ez e T oo
o
X W iﬁ%" o, R
= o il gy Mk ok B az Mg Mng o
NS A N G " A ] o
5 " faz " v
e o s P i a9 o
St P ] o
~ o s o PR,
A 1 Nog oz o K o al o ez
] e Koz ko e el "
e . o g s o
g g © e Nog . s o [ ofter
2 s ons Neg Nog. e Kyt io
S sor b =2
g ney s e W
k= ; o,
g - 3 ey uzb o0 oy
9 Neg Moo Neg
che Neg Nog s v v
U vy e
e - b . o -
L Nog . U L ™
Nog . v itz g
) Y wifz, Haz
“ um ' e -
teter e S gy £l Tok . Haz W
e o > e
Geo m Taj T faz =
ey Bl aM "
ey R "l - ub
um g
o N o W Ll ™
Toom
g 45, o
> o
% 85 e
o
o
Bur e
™
gt
s
Bur gur
o
S
5o
k, sn
< e b Mok ST
< 4 i sn
<|3 Nara
ok 2o bra pra
T,
ok
ok
s
ok
Yem
o

-0.02

0.00

T
0.02

eigenvector 1 (3.46%)

0.04




eigenvector 3 (0.37%)

0.05

0.00

-0.05

1.3_PCA

Nep
| Ket
o
" K
e Ket  Ket
. Ket
Nen
Nen
ek G
. o o
o B0 Noo
%o, sen
Mo 0 e o2, 80,
o ™ Sin SN Bur .
vak My eRgivssin Spat Nes
Ny B e Sin o
& b @“_gm Potpar Yok
-+ "
% g
Pat
L
’ so Yk
Sho e ha
o Wy K
505 5o o e
™ A
e B8 . ™
pas .
gas Bas B Bas g,
Bas o s gafes O 0ol "
ol ok w
M
aas oa
Haz chk Al
um e
sax i 150 o e e Kawa
o Nog S Mg ™ U .
;Jw Nog an'er U Hazp Kaz oz
wn SERM S gy Tt Tt Nog Neg v U Her Mz
T Nog T Tt Nog Uzb o
v - s
o Y Kz o
- o e o
Ty oz A
. UyghHaias Kz mxw‘l‘?i v Ky
™ , « o
o iy o
™
™
™

Nen

Kl

Noa
e
Mo oo
N
Ml
o
N
e
en En
e
e Bk En
Kor Yok
o
ool e
0ol Evn Etlor
o B B
w o ™ R
e
- £
o0
™
e
e ok
"
o Bl e
™
™
v v YR
"
Nea
o
™
T
™
e
o oo
" I
. o
%
P S
*mgng e " kel o
WAl 0o
P
g -
a e
Oy ez
o
o
Dau e
o
ous 00
o
ez
[
o o
o
®
XibTye  Xib
ol .
n
»
T
5
W e
W
m
W wes
o
e,
an s
Haflen o
o
oo
or
[
tion
v
Han ggant

-0.02 0.00

T
0.02

eigenvector 1 (3.46%)

0.04




eigenvector 4 (0.3%)

0.06

0.04

0.02

0.00

-0.02

-0.04

-0.06

1_4_PCA

sar
sar -
- s gy,
Samar
S,
Sgosar
s

sar

sar

s
B e

g sor
&G o S,
o s
55%8sq

Leb
T oY

-
™
Moo
Nainiga
Nea &n
Edak Ev
EvEVn
ew B
™ o
e
&0
O
Dol Yak ek K
8
Dol ey WKy vak Hevk
e
B Y Yoo
fok Yak
oo i
Yem Do B Yk, Yok
Dol ak Dol
Nen Evk
o« it
for
Netien
on
Nen o oo
Yuk Nen vy L
Dol Nen o
Noa Moo
Nen o
Nt Ty
Yuk Yak Yok
Nen o .
- L g
- L o
o ® B B0
Nen Ty I ur
o T W el e
o
o s
Ko Ket Kt Mng Kal Hon ond
o Son -
Nog. Niv
Neg K Kaz 8 Dau Hez
- " Cheone on az oau
. o o akra K az oapeu Oau
- No o az Kaxaz
o leots Nog L - o a 0Bbay
Nog Nog ez Bos 25® L K ez i Kha
oo Bas Bas Kaz Kty KT na Da
Nog. Nog Kaz K Da o
Kha Kaz| haygye “
- ong, o e
oas o M R
on ages ez
* B i . Kna s ue e sm0
u " aas ke
Wl T oo U Bas Bakb_ At Sho Kytyg Ky
g, ﬂmlﬁ' o iy i s " o
B G 0B un 05 Uy w
IR s . ~ 2
P . -
el M U, ow g,
S om KOfl s 0
o o i 525 Haz Haz x*® Wed
Kam Ko e
o am3Sc N ww gy
om0 s b T Sa
om Jom un Wy
U vaz o
Jdm Uya He g Moz W Jap
um Y Hez @-mﬁmz
W oW w " oW a2
ez “ i, o
o u ™ - Han
w s
i vz
o O™ iy o ﬁ‘n
R I ™ I
T gy i Han' fgan
T ook
Han
Hartiat i
ik
Mak 2‘0 Han He WF‘F"
Mak N e
Han
Han
e e,
B M R
b o
=ty
o Pt
el
a0 W
o in
Moty PR
B Blpdtat
P
o o
BHER B Pat
™ :
o
B B e s
aE o Mg,
e £
4 - o
8o vk
- oy ol
Par oo
- éhg, Wpr
S e P
aur
sn
oo

-0.02

eigenvector 1 (3.4

T T
0.02 0.04

6%)




eigenvector 5 (0.17%)

0.05

0.00

-0.05

Yom
"
s
s
s
vom
oo
i
Yo
-
e -
P
e
Pa
Bl gy
L«ﬁﬂ‘ Yem
ra .
1 | °
oA e
[ .
el Sau o
S papa o
oy o on
Sak Han
Pal s Sak
pa Pal K
Pl s " 0
pal 2 Ira Blo Sak. .
Bt vem . .
Bl o gy
“U/r Sin e
ok
P
sy sn Nen
“‘“‘!/ajw Mak. Nen
Wy s 5o .
i .
Nen Ket " Her Nen
Wl s o "
Jor Ira Mak oy
et en i
- a i
o
s . o - et fon
o e
o oy, o " . g
0 s U e ven - v
e
. s T Ml BaB  om om S PO g e
8 e oSt G e "
Fhen [0 o i W
Leb Fin 5 hsin f .,
” Fing, e ek iR chu o he
L i o Okl i, Kom ™ K
- B v g
e . B ;
syesf s, R, ™ o 25
TuTiga Tul i
Konscsn G . s . gy M
o e 8 g of ons w . L e e
o B L - Gy, o » ©
w0 00 WL Tom S opg, oo on on TR o
om Pt ol s, e B sat e
s I ez O
Pa PAR P T hrecaad 815 6as e e o o o
x . o !
R T s R o o O
Pt . W o Bas BB o s {g’ o
Tat e Tl Haz v " v
J T Y ke webug w T P i e
L e o oz e o
I . w . o R 0, e - o oulli e e
o T 3 jas oz Hoz v Kaz r . oau e
» o b Um Hoz * Uyg vz, oA e e “fpaee R A T DaDaf""
L Ty vt o e T, e L o e 5"
o U @l 3 n T o
s, 5 y A Kaz SO P a ® e
i b ool Hu,;,: g PR . P 5 Ry Mk M e,
N M e e o 18 s e 3
Yz‘ oz gk K
Uz Haz Yak e Kyr
Kyr A
g
o Evn
e
oy oo )
ool Ot Bur o
Nog - ok
oo oy ok - nEk
e
oo e e
. W En
Nog O oo EK i i
Nog e
Nog. Nog Y"‘v“! Yok Yak
Néwpg. teg Yak
o ke e
vk
Yk
e om e,
G0 EEne Ry v
O ok ewen
A mﬁ%e Bllgan o
3
Ché)
ity "B a8
o
o2 St
A ey
ooty -
Geg bk
‘adigs ke
<
P
2o ok
o

T T
0.00 0.02

eigenvector 1 (3.46%)

0.04




eigenvector 3 (0.37%)

0.05

0.00

-0.05

2_3_PCA

yin
v
i
“hagHaMan oy
il
o
ot
v
n
o s
e
a.p B
a0
88 samp
o
Wt
»
W T
e
sdfekip.
o e
. =, on
Ssaily & et
sar Hez piez
sar sor S Hez
osa E ol
520 ssqueasg ond®
sq B DRdey
““Day Or0 oal
0w
oro
I X s:k:& B
- ™, o
. fﬁsm PN, Por s
_— o ww,wm- ta 1S,
W Sy s
- W e f e o i g s
r Pﬂ“m b ‘ w.“% @}ms-- g el e o, U
El-- e v il b Rom Rom R
Bive 4 o
o
"' fun
HG wi Sl " ron
’;""" m "'Nrﬂ:lNE"f‘ - o i
g By Fa muw v on
" s ‘W&% s
o “Ey s U9 Haz Haz
v "S” “‘Fﬁf a -
o . e " oz
g o
e o . mGef Bur . vzt o Tor
- Tat Tet, u Wl‘ H e Tor “‘Y"YV
SERK. Ta g m uv om
ot HHVI‘Dmm Uethegg 9 Tur o Re
B gy B . . Na S SR
P e o iy T rse Ao Mo A
ST Kom chu O ok Bos Bur a- Kbty Ady Aae paghze
s . - e
sacsok m o2 o m, T T
fom ona o s - m Sy o
R P o sl L9 ok Ao
s N e TR I il o T e OGS oo
SoK sk « cha Chu o 50 b e T che on o K R ra
p e B ke Tw T e T Sne * Tur
om  cn o oKoa " O T e ok e
Yok ﬁasmwk o heLag;
- — L T e
! o i
- e
e .
W e
v - i ureur
M‘w"’"‘ " i e e o
i P WP o o N
L » o o efifrass” oo Y
Uan A £ L o
. v,: o P o0 Yo B, Mol
Dol Pat "SRin Bg, et
ek sn Bosi 8o .
. - oy
o e
P ot ! Vorgagntiak
ool - 7Y k
e s B
Kor Evevk b "
o o
ok 09
T
Nen Yok EVEk Evk
Ewn
Nen
en
o
Knn et
ekt
o
o en .
-
et
on
Nl oo
Neén Nen
Nen Nem
an
N
oo

Yom

Mk

-0.04

-0.02

T
0.00

eigenvector 2 (0.71%)

0.02

0.04




2_4_PCA

0.06

0.04

0.02

eigenvector 4 (0.3%)

0.00

-0.02

-0.04

-0.06

sn
<hin
o 2,
B CoPobam sn BoBigy SN
s o o
Pat B0 B &
pat et PP
. Y,
T o o iy
P pat B
Pt pat bo e
parat EI = L
oo
e vk il
a .
o i wak
o b
B e Bra
Mk ak
Pat Mak. Bra
50
L Mak.
8o
e
vk
rome o,
T i
SaK_ g t5%0n iz
Sakc e Rss. ot W ez
s i A b, o
i, B Uk " Uz Tz ez,
Tose ™ Au ’ g7 e Rom
i e o o x® ity Sy xo Vet B
oo it ve T os v g e Lz
hu sio Tel A Koene U of Tuk
: R e % e Tam ] o £
Ve gl Bl G o™ 3y o s gf{'h Kum s
s ke Rt Slo B ot = Kaz T che ez cfigte cre o
o sy SUOWESR, ™ i P p az one T m !
o Ty 00 OC Se sios “a o o R KRl gy, Nﬁ* P R
v o . g, Ko - m
sue S0 Bk Ve B L TR Knage - b iz " onor ‘*Nog Nofnay N "
- we SORg Kne el Wog Dau r— osN -
’ ey B rulfieor 0 O 00Kl g SR e Ko
Ky o H Kha de Eha
Digtna o . o n WG m Ady fze
- st W, o Kna o B ™ wr a
KK . Hen o WG Hez  NGg, aifﬁ - . Tor gl a
Ko Is Nog Kur Ira
Wetors s e Rom K@ Mg ° osN Ceogeq
W @ . S e ~ P Geo ok Bl g
o o b bl T
. - Nt e
ot e Fa % ore o GRS,
K Keltet fra HuP¥n el T N A2e Rk Aze o G0 e
™ Fafa gy ur. Seo.
" .
o o o r W A cno
ot AT, ez Am
Nen Fra g P "Rorm
- o A Am
B o Tur oo O Am n
A T TR, Torry A A .
. Q - e T m
N Fra k o ™ A \ns
Yuk ak
Yale Fa Tur
o amoam
o o R
- 5 Sa e 00w s s
y spa %
»
e 2l s S Am
Nen ou B gten T g B L . b .
Bsa Yak "
Nen, or 3 o - K
Nen N7 5 v o
Bsq pEaBsc L3 s Syt Sau
Rervers B G m ow s s o
. Leb
’ or s
Yk B e o S .
Nen 2
o0 oa T LB L
o [ o
oa ™ o P sy Y
e wom e Jor
o 5
v o 0 s
o e, e
. ‘ [N TR
2 o v. e T ;
" o
T
e
Doley
B e
™
B
Evngyn Sar. Yem
= Yak
. Sar
Nga " Sau
sar B
Sar Sar
w o,
St
Sar S S sau S
Sor_ggpr
e oo
o
Sor Sau
so
s

Yem

-0.04

T T
-0.02 0.00

eigenvector 2 (0.71%)

0.02

0.04




2_5_PCA

0.05

eigenvector 5 (0.17%)

0.00

L Rs-we,
ot

-0.05

por
R P oz i
spfer por - i
Bigue  xib
Por por sﬂ.w Mon .,
Fépa Oro i Hez Sat
£ N o USRS, Rom
Tat 2 sar
S Ser b

e e

i aw e

o Sr..s-s,, Uymw oz NnYu‘

N K g sm‘% Hezpas 05 Ul z»;,kmz i utb
Wi, M et Doy i

Wis. V

i umom Sy "5
‘Gaw}ﬁm sv«;‘w% e T
el

T -
ww“ o B o var ™
B i et o 1 U
oz TR Mo ) T
T B v
h." -
o gy kay KT "
i m.
ayur B M9 T
v Nog
o
Nog Kem P
o s m
- o e
m
Nog
e . um
w0 e
oo PR
o
oy Mo Mg tepgter e K
y o i,
o g
ter il
e Gre KM
che S\
Bty
Ge u o
o
uﬂﬁ'b,r OsN
&
oy
sy

Yo
T
™
™
o
Yer
oo
E
Yo
™
Pt
wak
Pal
pal sau
P s
Pl
Pl
L,
Pl .
Py P pa
parfal
Pal o
Paipa Sau
Pl pay paPal
P
" s
puPal
by i
2 pall
e g
pafelRllvem .
pdthosy
=i
Pal Jgp 060!
pal
v P Mak
Jor paiPlfou 8o
o
A
- Mak Mak
i Mak
Jorlra Mak
dorsye M
sor pik sy
s Mk
o
o o
sin Mak
ot %« Mk
e
e wﬁ‘i’
Ira Muk Bra
sin %. §
Lo 50 by
B sﬁg Bo o
L
had BraBio
" Sin gy, S
sy a8l0
paipift Bra B
Pt Lebi"*ﬂ oo
" B0
ur sk S L
1‘5 ! (
B g BT [T
w
R 80
S 3
o
© ot 12 \mKuv
Cy Téee L]
e T o
L T
e A Kar
g me
nze am
s
Ko
fae Am
e o AR
wm
s
AR A
Argy A
B
™
™
™
™
ceo
Aokt
o
L ol TR,
oo
Al e
o Ehpd
Ak
™

T T
0.00 0.02

eigenvector 2 (0.71%)

0.04




eigenvector 4 (0.3%)

3 4_PCA
sn Blo
©
&
o
<
g
o
S0 g gatek
Mk Hanyg,
Maibiak " s
Mek  6ra Pat .
T e
. 4
il
v
- o B
ol i Han HaR
L fan
oo o T - W Sl
Ty Hae - N B oy
N Mekge . m p
o | 5 b H - . o “D y'i.ﬁ 23
= o . - I ;gw
Lz b m‘"m s
. e o
o om o " e
o, bl -
T ] - s
T i e
T ;F o o xo o,
o | Ba b I,
e P:‘diﬁ 1. M;m HozHezHez e
%!m uxnmmum W %g’i gf.
X -
Y
" g e E o
o o
o Wi ! 5 ow
8 e S, oo
o T o Oty
e K " W oo
s Hez pay
Ko K W e | .
b
« ot e
o ot W“W"' R ey
A 4
Ot o U,
@ . ot oait,
L Gog Coget! ]
P "g@, &
Biir RonBEy e [T
~ Nei ik GagGag ':
N ,
S ' o
7 o .
. o
e oo Noa w splf @
o
Nen ool o S s "o
. ooy
- " - ! e
e sy ey 5P
Nten w8 RS o
o Kor P R Leb BSE,Q Bsq
oo e e "
ool g or -
Dol Ko Yem  Saujogor, K
= 5
P £ &
< B Yok yy BV o .lwlegﬁ}m
by e
= ot o
Nga " em ol \ Pal
en B S B
R -
e TEvak o
Pal g
tn -
s e S
ngon . 5
© o
o e Sau S Senr
> . E
= ® g
. o
Y g
sou =

-0.05 0.00

eigenvector 3 (0.37%)

0.05




eigenvector 5 (0.17%)

0.05

0.00

-0.05

4_5_PCA

Yo o
sa
o
s Yem
Seu Sau Sau
s
Yom
= Mak
pal
Pal
Su e
Sau nﬁ‘
Pal
va-m?l‘ Fal Yem
.
pal
P
Pal -
S P P
pal Pl s o K0
ou P P Pal . .
1 sak
- Syr SaK.
el
Fa Khni o Sak
Pal sau s o oo .
sor o o -
e B ven
i® Leb Syrsau Khn s
Syr re e
Pa P g, T .
- o Nen -
ok e ten . Blo
™ w0
) New e N
sor N . )
o ' iax s
s ek
v “ Flangen
dor Nen " Hantten oy
w Mak "
syr Jor et Mak
sor Nen Nen 5o
o o R
sagep ek wak o sn
Syr b P tan
Ket K 3 vep Mak 80 ra Pal g
i g an R L .
Sy ifdtom Komal, o s J T o Jo!
. S s, Hagyp Han [ . Bm o S
Sau LS a o s Han M Ho X . o &
e Ui ey, Vel - o o005
o WL Veap % e e I L3 8o Pasin
Nga  Nea Leo o o ) o o o BaBo S Sn
w “ T oo an RuRsop Sl % Ve, o sn
‘ " chy chu | RsNUKHRY Ty T Hap,, Han
" =G s o “ e sty
. . e~ crbee gty Tl W e o o Pt
e . e B o R RGN TR, s N ?
Por Papa
Noa Noa - o ’“;.h Eﬁ'mugu, 5’@
e a
Y .
s o oo 4t Est Fat pare aPﬁm‘m
Sar e S B g . 3 > .
" e o L Pat e pat o
Sar N - 3
ser o S spa  spa Fra LN o Pat Byt e
Sar - o Kor Fra o AL " .
Sty sgor Sar Sor o g B g s spa s rF 2 ‘mm i i) Pat
St E g ; a 'm e o v
S s s " Ll %E.TMW e % g
s 7 e g oll g ma., BT W
B o, 858 G.Sé"". g,, xg Haz Ty
o o I onigy et S o m e
en s g §% éﬁ& ,ﬁf wmm-., - o,
on % W
B A ; g e Mol &,ﬁ'ﬁﬂgymm 3 e
m bur . -
o L ke A s
v B o
o am B o o
T T
Ewn Arm Tor gy . s
o Nog M
By i Dol ARAT
! Dol Arm
oo
A ™ Nog
Am vk am NN e
e - v .
& o K Y92
Em e e Nog gy A i oo Lez
B okt on e
w . g Nt o
« oy e e
e Yl 3R o' gy Qg 1o 2 o
cre w
e o Kom
ek valek v Sk Kum Lez
" Ay cnroner B
Yo Yok Cre g o
Yk oo M, cne. Che
ew

™

Geo g,

o
o

o2, e% &

PO,
o
I x
. [T
"
S oo

o0 ik P e
e
em’w:\bkﬁm

Ak Geo

ok

8o
sin

-0.06

-0.04 -0.02

T T T
0.00 0.02 0.04

eigenvector 4 (0.3%)

0.06




J. 3.5_PCA

Yo
o
s
s
s
vem
sasa
sap
Yom
sa
Pal
k
Pal
seal
Pal o
Ha
P"W Pl Pal
. n
- Pa
P
s ol
o e Pal  Pal
- ]
[te} , K P
S - 3 S
> Pat
S PaPel
a “
‘ o
M
st Pilons
i I syr
N
ek Pal
s s
" ek -
. B s w“n;m
. w
Moo et Nen o e,
Nen a
snMak Mok -
Mak L] Je
L L Mak
B e
o N yk s P
on v
— e o
) b
=® [ o
& Kt in d Han Pnffen
- Han b
: . ™ oo
S e Hon an Han
e - W e
© R e Han
s ™ ;mfﬁap Hark
5 w5
5] St Hatton
S [I—— ~ o R, e
2 Now . st
g o wos
R
© Yk
8
S or
&n
&
&n
&n
B ek
i
oa
e
e oo e
e e
el L. -
c
i
e
Yekguwak Yolak. e
P
Y Yok £k L s
ak Yok Lez wm' Ady
LT Ry, em Al
Yak Yok
L. ohe KRR,
E Che CRE® agf® Geo
Cne o By
B e
Sitom. ok,
o
[te} € oun coy
2 g %
(=} oo R
' s
Oy oy sy
o
el
Axeo o
L™
886 G
ay
Ao
T T T

eigenvector 3 (0.37%)

Figure S1. Principal component (PC) analysis of the studied Uralic-speaking populations (highlighted) in
Eurasian context (see data and abbreviations of used populations from Additional file 1: Table S1). For each
eigenvector the fraction of the variance (%) is specified; A — PC1 versus PC2; B — PC1 versus PC3; C —
PC1 versus PC4; D — PC1 versus PC5; E — PC2 versus PC3; F — PC2 versus PC4; G — PC2 versus PC5; H —
PC3 versus PC4; I — PC4 versus PC5; J — PC3 versus PCS5.
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Figure S2. Fy-distances of the studied Uralic-speaking populations in the global context. Regional groups
are indicated with color bars along the axes of the distance matrix. Uralic-speaking populations are with blue
(European) or orange (Siberian) font. Color codes for the values of the genetic distances between population

pairs are shown with the brown-to-blue (lowest to highest) bar below the matrix.
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Figure S3. ADMIXTURE plots of the Uralic-speaking populations in a global context based on autosomal
SNPs and with the number of assumed ancestral populations (K) ranging from 3 to 20. A. Bar plot
displaying individual ancestry estimates for studied populations. B. Box and whiskers plot of the cross
validation (CV) indexes of all K x 100 runs of ADMIXTURE; C. Log-likelihood (LL) scores of all K x 100
runs of ADMIXTURE. Inset shows the variation in the fractions (5%, 10% and 20%) of runs that reached
the highest LL values.
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Figure S4. D-statistics calculated for the tree model in the form of D(outgroup, test population; Uralic
speaking population, non-Uralic speaking population). Yorubas were used as an outgroup. Uralic speaking
populations fixed in the tested model are the Saami from Sweden (SaamiSwe), Finns (Fin), Estonians (Est)
and Hungarians (Hun) from Europe. The non-Uralic speaking populations fixed in the tested model are
French (Fra, panels A.-D.), Swedes (Swe, panels E.-H., N, Q) and Poles (Pol, panels L.-L.). Panels M.-R.
depict D-statistics opposing neighbouring population pairs Estonians-Finns (M.), Finns-Swedes (N.),
Estonians-Latvians (Lat, O.), Finns-Latvians (P.), Saami and Swedes (Q.) and Hungarians-Romanians
(Rom, R). The values on the Y-axis are sorted by D value. Color codes of populations showing significant
deviations from D=0 (Z score > 3) correspond to linguistic affinities of tested populations: blue — European
Uralic speaking populations; green — European non-Uralic speaking populations; orange — West Siberian
Uralic speaking populations; brown — Siberian and East Asian non-Uralic speaking populations. Grey

colored labels indicates D=0 (Z score < 3), standard errors to the point estimates are shown with the black
bars.
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Figure S5. Clustering of individual samples from the comparative dataset, as inferred by fineSSTRUCTURE
(FS). The tree clusters individuals with similar copying vectors. Labels identify how many samples and
which samples are included in each cluster. For example, ‘7Mongola;20rogens’ cluster comprises of 7
Mongola and 2 Orogen individuals. Individual tips were manually inspected and grouped for further
admixture analysis in GLOBETROTTER (GT, Figure 5). GT groups are color-coded; legend is given on the
left-hand side. For all GT runs except of analysis of admixture in the Nganasan cluster, single ‘W-C-Sib’ (B
, West and Central Siberia) group was used. For the GT analysis of the Nganasans, ‘W-C-Sib’ was split into
three sub-groups: ‘Nganassan’ (i), ‘Sib 1’ (Hl) and ‘Sib 2’ (HH); see Materials and Methods for further
details. FS populations (crossed out boxes, I<]) and individual samples (strikethrough font) which show
unusually high levels of admixture were excluded from GT. Single donor group, ‘10Uzbeks’, contributed
less than 3% of ancestry to all GT target populations (Figure 5). Line thickness of individual branches

indicates statistical bootstrap support; legend is given in the top left corner.
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Figure S6. Results of the fineSTRUCTURE clustering analysis using copying vectors generated from

chromosome painting. Each row of the heatmap is a recipient copying vector showing the number of chunks

shared between the recipient cluster and every donor group (columns). Labels identify how many samples

and which samples are included in each cluster. A simplified population clustering dendrogram is shown on

top. A detailed dendrogram is given in Figure S5.
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Figure S8. Results of outgroup f3 test between modern samples and ancient genomes. The (modern
reference, ancient reference; outgroup) test configuration was used, and Yoruba from Africa (YRI) was used
and an outgroup. Each individual plot shows tests results between a reference given in the title of that plot,
and all other reference populations (y-axis). For convenience, results for plotting were grouped using
modern reference population (A.) or ancient reference cluster or genome (B.). Detailed results, including the

number of SNPs used for each particular test are given in the Additional file 14: Table S13.
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Figure S9. Outgroup f3-statistics’ results in the form f3(Yorubas; ancient Eurasian population, modern
Eurasian population) plotted pairwise against each other. The information about the modern and ancient
individuals is listed in Additional file 1: Table S1, underlying data of f3 statistics is from Additional file 14:
Table S13. F3 of Eastern hunter gatherer (EHG) is plotted against 3 of A. western hunter gatherer (WHQG),
B. Scandinavian hunter gatherer (Motala HG), D. Bronze Age steppe people (Yamna Samara) and E.
Central European early farmers (LBK_EN). C. F3 of WHG is plotted against {3 of Motala HG and F. {3 of
Yamna Samara against f3 of LBK_EN.
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Figure S10. Admixture graphs of the demographic model with several admixture events (with shown %
proportions), that fits tested data. A.-B., E.-N. and P.-Q. — Uralic speaking populations; C.-D., O. and R. —

non-Uralic speaking populations.
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Figure S11. Phylogenetic network of Y chromosome haplogroup Q constructed from 17 Y chromosomal
STRs with Network software version 2.0.0.1 (Fluxus-Engineering), applying median joining algorithm with
a weight value of 90 for sub-clade defining SNP marker and a weight value of 10 for STR markers. A total
of 88 samples (see legend for population data and Additional file 17: Table S16 for STR haplotypes)
belonging to subhaplogroup Qla3a were analyzed using the Y-Filer Kit and run on the ABI PRISM 3130x/
Genetic Analyzer (Applied Biosystems). We tested all hg Q Y chromosomes of our sample of Selkups
(n=17) and Kets (n=14) and found that all of these belong to the .54 defined branch of Qla3al, shown to be

very common among Altai-kizhi populations of South Siberia.
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Figure S12. A. Quantitative phylogeny of 16 Uralic languages based on 226 basic vocabulary meanings
coded by their cognacy relationships. Phylogeny is made with MrBayes by following the settings in Syrjdnen
et al. (2013). Shedding more light on language classification using basic vocabularies and phylogenetic
methods. A case study of Uralic. Diachronica 30, 323-352. B. The evolutionary history of the Uralic
speaking populations as inferred from pairwise Fst distance matrix using the Neighbor-Joining method [1].
The optimal tree with the sum of branch length = 0.13079639 is shown. The tree is drawn to scale, with branch
lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. Evolutionary
analyses were conducted in MEGA7 [2]. Green and red cartoon overlaid on panels A and B highlights the
concordances and disconcordances, respectively, of the two trees.

1. Saitou N. and Nei M. (1987). The neighbor-joining method: A new method for reconstructing phylogenetic
trees. Molecular Biology and Evolution 4:406-425.

2. Kumar S., Stecher G., and Tamura K. (2016). MEGA7: Molecular Evolutionary Genetics Analysis version 7.0
for bigger datasets.Molecular Biology and Evolution 33:1870-1874.
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Figure S13. Comparison of autosomal (x-axis) and X chromosome (y-axis) outgroup f3-statistics for Estonians (A.), Udmurts (B.) and Khanty (C.). The
population data is grouped by their geographic and linguistic (Uralic/non-Uralic) origins (see legend). Four classes of probability values (%) for a pair of men
from two populations (Estonians, Udmurts or Khanty vs others) to share Y chromosome hg N3-M178 (calculated based on frequencies in Table S5) are shown
with crosses of different colours. The overall trendline (black) and trendlines for lower (<5%, grey) and higher (>10%, red) probability classes are shown with
dashed lines. Differences of slopes of the grey and red trendlines were non-significant in all tests (A. p=0.96; B. p=0.53; C. p=0.73). Differences of the
interception points of the grey and red trendlines were significant for Estonians (p=0.01532) and Khanty (p=0.00542) but not for Udmurts (p=0.61670).





